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According to angiography, patients were divided into: Group 1 (nonsignificant. 0.69% 
LAD stenosis); Group 2 (significant, 70-69% LAD stenosis), and Group 3 (severe, 90- 
99% LAD stenosis). Results. Adequate Doppler spectra were obtained in 3081314 (96%) 
subjects. CFR was 2.86eO.65 in Group 1 (N=l97). 1.76i0.52 in Group 2 (N=61), and 
0.72eO.17 in Group 3 (N=50), respectively (pcO.001 between groups). A CFRsl identi- 
fled severe LAD stenosis with a sensitivity, specificity and positive predictive accuracy of 
92%. 96% and 97% respectively.Conclusions. Transthoracic coronary Doppler 
echocardiography altows noninvasive stratification of patients with LAD stenosis. A 
damped CFR clearly identifies patients with severe stenosis, which may be at high-risk of 
coronary events. 
1092-50 Detection of Acute Myocardial lschemia During 
Pharmacological Stress in Graded Coronary Artery 
Stenosis: Analysis of Left Ventricular Asynchrony 
Using Fourier Phase Imaging 
1092-48 Angiographic and Hemodynamic Correlates of Low- 
Dose Positive Dobutamine Stress Echocardiography 
Raideep S. Gaitonde, Nisha Tung, Naveen Sharma, Jo Mahenthiran. lrmina Gradus- 
Pizlo. Masoor Kamalesh. Harvev Feiaenbaum. Stephen G. Sawada. Krannert Institute of 
Cardiology, Indiana University &hoi of Medicine,‘Indianapolis, IN 
Background: In patients (pts) with ischemic cardiomyopathy, Stress-Induced wall 
motion abnormalities (SWMA) may occur with low dose (1 Omcglkglmin) dobutamine infu- 
sion. We swestigated the angiographic and hemodynamic correlates of low dose dob- 
utamine SWMA. Methods: The location of angicgraphic disease and the location of low 
dose SWMA were correlated in 36 pts with low dose SWMA and ischemic cardiomyopa- 
thy. Low dose SWMA was defined as new or worsening wall motion (except akinws to 
dyskinesis) by consensus readtng of two blinded StreSS echo experts. Severe coronary 
disease was defined as stenosis > 75%. The hemodynamic data from the 36 pts with low 
dose SWMA were compared with data from 33 pts who had no low dose SWMA. 
Results: Sixty-six of 66 (100%) coronary territories with SWMA were supplied by 
severely diseased arteries compared to 12 of 42 (26%) coronary terntories without 
SWMA (p < 0.0001). The mean percent stenosis supplying territories with SWMA and 
territories without SWMA was 95% * 7 and 25% f 41 respectively ( p < 0.0001). In pts 
wth SWMA. mean diastolic blood pressure (DBP) at low dose was decreased (63 * 14 
mm Hg versus 69 * 14 mm Hg, p = 0.06) compared to pts without SWMA. The mean 
decrease in DBP from rest to low dose was also greater an pts with SWMA compared to 
those without SWMA (-10 * -6 mm Hg versus -8.5 + -5 mm Hg, p = 0.02). At low dose, 
the product of peak heart rate and systolic pressure in pts with SWMA was 6,726, com- 
pared to 10,343 in pts without SWMA (p = 0.02). 
Conclusion: Low dose SWMA was uniformly associated with severe coronary disease 
whereas severe coronary disease was infrequent in territories without SWMA. Low dose 
SWMA correlated with lower DBP suggestive of a lower coronary perfusion pressure. An 
increase in rate-pressure product does not contribute to low dose SWMA. 
Aiexander E. Hansen, Stefan Hardt, David Wolf, Gregor Korosoglou Helmut F. .- 
Kuecherer University of Heidelberg. Heidelberg, Germany -3 
Background: Quantitative techniques are required to improve the accuracy of wall motin 
analysis. The aim of this study was to investigate whether the extent of left ventricular 
asynergy can be quantified by Fourier phase Imaging to detect functionally significant 
coronary artery stenoses during dobutamine stress echocardiography (DSE). 
Methods: Regional wall motion abnormalities during DSE were induced by graded coro- 
nary stenoses (mild and severe) of the LAD in 7 pigs. Functional significance of stenoses 
was defined as mild when coronary flow reserve (CFR) was > 1.5 and severe when CFR 
was i 1.5. Echocardiographic tine loops were mathematically transformed using a first- 
harmonic Fourier algorithm displaying the sequence of wall motion as phase angles in 
parametnc images and regional phase histograms. The phase difference (PD) of the first 
Fourier harmonic of inferior versus anterior myocardial wall motion was calculated as an 
index of left ventricular asynchrony. Segmental fractional area shortening (FAS) and wall 
thickening (WT) as ratio of stress to rest sewed as a reference method of regional wall 
motion. 
Results: The increase in FAS (1.62kO.6 vs. 0.42*0.2, p=O.O002) and Wl (1.9290.5 to 
0.3kl.l; p=O.O04) in anterior regions during DSE was significantly higher in the control 
group compared to severe ischemia but not compared to mild Ischemia. During graded 
ischemia, profiles of phase angles were consistently modified. The mean PD during DSE 
in the control group was 10.4+7”. PD rose in mild ischemic segments (CFR>1.5) to 
26.9+10” (p=O.O03) and to 89.6+25” (p=O.O002) in severely ischemlc segments 
(CFEl S). There was a significant inverse correlation between the phase differences 
and wall thickening (,=-0.67. p<O.OOOl). Normal wall thickening ratios yielded low phase 
angles while segmental phase angles increased with decreased wall thickening. The 
~ntraobserver variability of phase analysis was 2.7r24” (meaw2SD). 
Conclusions: These results suggest that left ventricular asynchrony IS an indicator of 
acute ischemia. Echocardiographic Fourier phase imaging I$ a promising approach for 
the clinical interpretation of stress echocardiograms in a simple and objective format. 
1092-49 A New Criteria for Positive Dobutamine Atropine Stress 
Echocardiography: New or Worsening Wall Motion 
Abnormalities Occurring During the Recovery Phase 
Only 
Olivier Belliard, Marco Bettoni, Nathalls Lamisse. Charles Smadja. Bouziane Benhalima. 
Anel A. Cohen, Saint Antoine Hospital Univewty, Paris, France 
Background : A positive test during dobutamine &opine stress echocardiography 
(DASE) I$ usually defined as new or worsening of wall motion abnormalities (WMA) at 
peak stress. Some patients (Pts) may have persistent WMA after peak stress during the 
recovery phase. The clinical significance of this observation, stunning or true and severe 
ischemia, is currently debated. 
Objective: We sought to determine in a preliminary series the clinical and echocardio- 
graphic characteristics of patients with a positwe DASE at peak and at recovery only. 
Methods : from Dec., 1996 to Aug., 2001. among 954 DASE performed in our depart- 
ment. 251 were positive. We evaluated 37 Pts (mean age 65.0 years) who had positive 
DASE at recovery. and compared clinical and echocardiographic parameters. We 
divided this population in 2 groups : group1 n = 23 Pts who were positive both at peak 
and at recovery and group 2 n = 14 Pts who were positive at recovery only. 
Results : Age, sex ratio, previous history of myocardial infarction or revascularization 
were similar in the two populations. The following table shows the main characteristics of 
the 2 groups : 
MPHR (‘/) 
Positive ECG, Pts (%) 
WMSI peak - WMSI baseline 
WMSI recovery - WMSI 
baseline 
Coronary angiograms, Pts 
(%) 
22 vessels, Pts (%) 
Group 1 (N = Group 2 (N = 
23) 14) 
95.4 * 0.1 93.9 * 0.1 
16 (70%) 6 (46%) 
0.24 t -0.02 g 
0.32 $ 0.25 m 
14 (61%) 
6 (57%) 
6 (57%) 
5 (62%) 
D 
0.65’ 
0.25’ 
t0.0003&0.50 
$<0.0001 
mO.o05’* 
0.65’ 
0.63’ 
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1093-35 Scintigraphic and lmmunohistochemical Evidence for 
Localization of Angiotensin Converting Enzyme to 
Myocytes in Human lschemic Cardiomyopathy 
Vasken Dilsizian Maria L. Loredo. Elaine M Jagoda. William C. Eckelman, Jamshid 
Shirani, University of Maryland Medical Center, Baltimore, MD, National Institutes of 
Health, Bethesda, MD 
Introduction: Upregulation of angiotensin-converting enzyme (ACE) has been shown in 
the failing heart. Unlike the normal heart, in which very little, if any, ACE is found in car- 
diac myocytes, heart failure is characterized by upregulation of ACE in the myocytes. 
Methods: We synthesized a new [16F] labeled analog of the ACE inhibitor lisinopril. 
[18F]fluorobenzoyl-l~sinopril (FBL). and determined the binding specificity in human heart 
tissue. Five to 10 mcron contiguous short-axis slices of explanted hearts from four 
patients with ischemic cardiomyopathy were incubated in vitro with FBL, with and without 
lo-6M lisinopril. Tissues were then placed on a BAS5000 phosphorimager plate and the 
radioactivity was recorded as a function of position in photostimulating luminescence 
units (PSL). Infarct, peri-infarct. and remote, non-infarct areas of LV myocardium were 
identified using Picrosirius red, a collagen specific stain. Results: The results showed 
specific binding of FBL to ACE with decreased binding within immediate peri-infarct myo- 
cardium, and lower binding in the remote, non-infarct myocardium (7.6i4.7 vs. 5.0+1 .O 
PSUmmP, peO.02). We then applied lmmunohlstochemical staining method to verify the 
distribution and cellular localization of ACE. Using a mouse m~n~clonal a@body against 
ACE (Immune-Biological Labs), we demonstrated similar distribution of ACE to autorad- 
lographic FBL binding. ACE immunoreactivity was primarily localized to myocyies and 
the media of small arteries. Some activity was also noted in endocardial cells and endot- 
helial cells of intramyocardial arteries. The distribution of FBL and ACE was identical to 
that of angiotensin II receptor type 1 (ATlR) immunoreactivity using a polyclonal anti- 
body (Santa Cruz Biotechnology). Conclusion: These data provide scintigraphic and 
immunohlstochemlcal evidence for localization of ACE to myocytes in peri-infarct myo- 
cardium of human ischemic cardiomyopathy. The specific blnding of [lBF]fluorobenzoyl- 
lisinopril in cardiac myocytes implicates tissue ACE as a potentlal diagnostic and thera- 
peutic target in heart failure. 
MPHR : maximal positivity heart rate WMSI : wall motion score index ‘U-Mann Withney 
and “Wilcoxon-signed rank test 
Conclusions : these preliminary results suggest that ischemia at recovery has the same 
clinical significance than at peak stress. A positive DASE should be defined as new or 
worsemng WMA at peak w at recovery. However, larger studies are needed to confirm 
this preliminary observation. 
